Effects of opioid peptides and opiate alkaloids on insulin secretion in the rabbit.
In pentobarbital-anesthetized rabbits, iv injection of 9 nmol (31 micrograms) human beta-endorphin (beta h-endorphin)/kg BW caused a significant (P less than 0.05) increase in serum glucose and a significant decline in serum insulin during the subsequent 60 min. When 9 nmol/kg BW beta h-endorphin were injected simultaneously with 0.7 g glucose/kg BW, the clearance of serum glucose and the expected glucose-stimulated rise in serum insulin were both inhibited. The threshold dose for the insulinopenic effect of beta h-endorphin in the anesthetized, glucose-loaded rabbit was 0.09 nmol/kg BW. Threshold doses/kg BW were determined for six structurally related peptides found to possess insulinopenic activity: camel beta-endorphin, 0.09 nmol; N-arg-beta h-endorphin, 0.09 nmol; D-ala2-beta h-endorphin, 0.09 nmol; leu5-beta h-endorphin, 0.09 nmol; met-(O)5-beta h-endorphin, 0.9 nmol; and beta h-endorphin1-27, 0.9 nmol. Threshold dose/kg BW for somatostatin was 9 nmol. The following compounds were inactive at 9 nmol/kg BW: N-acetyl-beta h-endorphin; N-acetyl-arg-beta h-endorphin; beta h-endorphin2-31; beta h-endorphin6-31; beta h-endorphin(((1-5 + 6-31))); beta h-endorphin1-18 (gamma-endorphin); beta h-endorphin1-17 (alpha-endorphin); beta h-endorphin1-5 (met-enkephalin); leu5-beta h-endorphin (leu-enkephalin); met-NH2(5)-beta h-endorphin1-5 (met-enkephalinamide); D-ala2-leu5-beta h-endorphin1-5; D-ala2-N-me-phe4, met-(O)5-ol-beta h-endorphin1-5; and D-ala2-D-leu5-beta h-endorphin1-5. Ninety nmoles per kg BW of naloxone did not alter the insulinopenic effect of 0.9 nmol/kg BW beta h-endorphin. As little as 2.9 X 10(-10) molar beta h-endorphin inhibited glucose-stimulated release of insulin by rabbit pancreas slices in vitro. The capacities of the peptides and alkaloids to inhibit insulin secretion in vitro followed the same general order as the in vivo insulinopenic capacities. Naloxone at 2.9 X 10(-6) M did not reduce the antisecretagogue effect of 2.9 X 10(-8) M beta h-endorphin. These findings, when compared with previously described structure-activity relationships for opioid receptors, indicate the presence of a novel receptor for beta-endorphin in rabbit pancreas, the activation of which inhibits glucose-stimulated secretion of insulin.